A bacterial RTX toxin causes programmed necrotic cell death through calcium-mediated mitochondrial dysfunction.
Vibrio vulnificus, a halophilic estuarine bacterium causing fatal septicemia and necrotic wound infection, is highly cytotoxic to eukaryotic cells. We have reported that RtxA1 toxin kills host cells only after they come into contact with bacteria and plays an essential role in the pathogenesis of V. vulnificus. This study was performed to elucidate the mechanism by which the RtxA1 toxin mediates the death of HeLa cells. By using confocal microscopy and immunoblot analysis, we show that the 501-kDa RtxA1 toxin is processed into 2 fragments after its secretion into host cells. The largerN-terminal fragment (RtxA1-N; approximately 370 kDa) remained at the host cell membrane, whereas the smaller C-terminal fragment (RtxA1-C; approximately 130 kDa) was internalized into the host cell cytoplasm. RtxA1-N is believed to polymerize and form pores at the host cell membrane and to induce an increase in necrotic volume related to calcium. The RtxA1 toxin caused an increase in the intracellular Ca(2+) concentration and the subsequent activation of JNK. The cell death mechanism occurred via calcium-dependent mitochondrial pathways, which caused calcium sequestration in the mitochondria, accompanied by irreversible mitochondrial membrane dysfunction and adenosine triphosphate depletion, and was later accompanied by the disruption of the integrity of the plasma membrane.